Nicotine regulates mRNA expression of feeding peptides in the arcuate nucleus in neonatal rat pups.
Maternal smoking results in low birth weight. Using a neonatal gastric intubation model corresponding to the third trimester in humans, nicotine, the major psychoactive ingredient in tobacco, causes growth retardation in rat pups. Here, we wanted to determine the underlying mechanisms of nicotine's anorexic effects. In adults, body weight and energy expenditure are regulated by the adiposity hormone leptin and the orexigenic peptides neuropeptide Y (NPY) and agouti-related peptide (AgRP) and anorexic peptides proopiomelanocortin (POMC) and cocaine- and amphetamine-regulated transcript (CART) expressed in the hypothalamic arcuate (Arc) nucleus. Activation of nicotinic acetylcholine receptors (nAChRs) could regulate leptin release and/or peptide expression in the Arc. Neonatal rat pups were treated twice daily with nicotine (0.25, 1.5, and 3 mg/kg) from postnatal day 1 to 8 (P1-8). This resulted in an upregulation of heteromeric nAChR binding sites in the ventromedial nucleus of the hypothalamus and Arc. Nicotine at all three doses significantly reduced body weight gain and increased mRNA expression of NPY, AgRP, and POMC effects, which were blocked by dihydro-beta-erythroidine (DHbetaE), an alpha4beta2* nAChR antagonist, but CART expression was unaffected. In contrast, serum leptin levels were significantly increased only by 3 and 1.5 mg/kg, and the increase was only partially blocked by DHbetaE. These data suggest that in neonates chronic nicotine regulates body weight gain independent from serum leptin levels by a central mechanism involving alpha4beta2* heteromeric nAChRs and stimulated increased expression of the anorexic peptide POMC. Whereas, increased NPY and AgRP expression could be a secondary response to reduction in weight gain.